Detecting degenerative changes in myotonic murine models of Duchenne muscular dystrophy using high-frequency ultrasound.
Ultrasound imaging is an economical and noninvasive technique for studying musculoskeletal diseases such as Duchenne muscular dystrophy (DMD). Duchenne muscular dystrophy results from the loss of the cytoskeletal protein dystrophin. This in turn increases muscle susceptibility to injury, resulting in myofiber membrane leakage, inflammation, and degeneration. The purpose of this study was to detect dystrophic changes in muscle noninvasively. High-frequency ultrasound (HFU; 40 MHz) was used to obtain a resolution of 80 microm, which is not achievable with lower-frequency clinical scanners. Using HFU, we were able to visualize musculoskeletal abnormalities as hyperechoic lesions within the dystrophic muscle. To validate the imaging findings, fiducial markers were placed in close proximity to lesions under HFU guidance. The nature of the lesion was then investigated histologically. This was repeated in the lower limbs of 10 mdx (mutated dystrophin gene) mice, a transgenic murine model of DMD. The abnormalities in the dystrophic muscle consisted of large influxes of leukocytic infiltrates, fibrotic scars, and calcified lesions. Although macrophages and fibrosis are commonly noted in DMD, to our knowledge, the presence of intramuscular calcific necrosis in dystrophic muscle has not been reported. This novel dystrophic feature of muscle degeneration may be useful in longitudinal studies of murine DMD and regenerative studies.